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PROBLEM TO BE SOLVED: To provide a multilayer printed circuit board which can transmit both an optical signal and an 
electric signal, and contribute to the miniaturization of terminal equipment for an optical communication. 
SOLUTION: In the multilayer printed circuit board in which a conductor circuit and an inter-layer a resin insulation layer are 
laminated on both sides of a substrate and a solder resist layer is formed in the outermost layer, an organic optical 
waveguide is formed in part of the solder resist layer. 
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stttt&iaacofcoaawf&fi*. *fc. 

[009 3] ±fB^H7"'J > FEiSfiCCfcHTW:. 

dggiiSStiT:i.»4C43i»a*L<. cow*. -kiasft 
[ o o g 4 ] tit. jjEflaaBHwawa*. JtV§£.& 

59-JWBaStvCl»aci*«a*lA». 
-«B«r*ciCcJ:»». #R4ilra<Z>fta«30r*'* 

[ 0 0 9 5 ] *fc. ±Eff«3R*WttHK«. ICf» 
^HKfflSlg^S^^S/c&O^P-^. ^M^Mm^- 

Wfi5iafis»K:±ia b fc&a p# aas nc t » s»*«c 

«. > FSB»««Daffi«: I C * » 

[0 096] S/c. 3WWWjW»J«Stitt*>-9fc«0» 

fiKgnri^JS*«:«. BEKJP«:.&gK:j£i;-c. siffl^ 

^C<k*S-C#i>. Sfc. COKIPK. PGA (Pin Grid 
Array) tBGA ( BallGrid Ar ray) % IBIS: bfc «? TZ> 
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a 4 sctit^. 

[0 0 9 7 ] *fc. O^W©**^ ') > FE»« 

cc* v»r . ±Rifm&*3mmifii&SL s n-c we, 

«fc 9 ±3&&m?' ') > FE^«i±iSi1-SPSffi4 : &5»«: 

wa©fl[««:Kaw«ci*s-c#s. *©fc*. jwi 

SB) ©BX9#WGi^£. ±IEii-SPS«(CteWS*^«T- 
©mOf+WtiSi^iEll-C^nrf, M^OOriESiJtC^ 
«-^<oej»*?f^C<!:#tr*4. 
[0 0 9 8 ] ^Cte. W7r7-f FflEfllite. 
a -«SB#{c#B*s @ EflJW*" h ftlbttic J: 0 

2«c J: 0 Jettt?»fi 0 J: 3 £ T *fBB * i » 

5«S5g^*5^<S!i< fci«)4ctac2»t©4^x.e»ns. 
20 cot*779-<j'>hffi««WtWH. ±!2¥ffl 

o . masss *±ta^n ^ y > f SE^s±©iE 

[ o o 9 9 ] **. ±e i c f- v ?^mwm*mgi 
■r-2»fc4&©iap«. wMUR^aB©^-*' Fsacc^gg 
snr^-sci^aan-^. *m ^-©(s^^fi^t-s c 

30 ( 0 1 0 0 3 *fc. f-O^iO^i^'J > FI23MS 

ic*ji >r . a-©*^©^i ?')>h wMm. t mm. 

*-A-KJ:0»»Sn"Cl»4C&**a*L<. ±iB*ft 

^S«c «fc *) nrc^ C £ 
L^. Sfc. a-©*^)i©^Jl7 r, J>FlBii««:tec» 

coioi] mr.oyifmn<D^my' ') > t-^s^fc*' 1 
r. ^a^^jgK^fissnfcffldts^HWos^iio 

C 0 . *»BB^»lffll«jnaBIWi4«af £ 
[0102] itc. ±MVJl>?-\'VZ hSAi^fiSStl 

a*bt>. va^-i^^ f^jc, ±?arap* i ^fissn 

rt^JS*ic«, »v;uy-uy^ hJHSHc^-a^B* 

50 PrtK. PGA (Pin Grid Array) -fBGA (Ball Gri 
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d Array) *R» btc V? SCi^t*," cnectO^Ji 
[01031 Sfc, ccdv;u^- Vt^x hH^RSSn 

[0 10 4]«T. ±8BLfc«RS*6tti^B^y> H 

[0105] H2iC^*TJ:^tc, *B^'J > FEJ8«2 

0 0 S«2 0 1 (DMMCC^f*[HlgS2 0 4 £nMW8§ 
Ifc^Jf 2 0 2 3 ft, »K2 0 1 *fc/MfS» 
(*H«5HI±, *J:tf, HPj«fJliffi»B2 0 2S»^dSS 

«g8sra±«, -en-en. ^-*-^2 0 9*$j:^ 

ft:, M-ffi<DS?fjitC«*BB^>7 r 2 1 7«ff*.. ^TSP 
2 18a, 2 18a' i^7 7 FS218b, 2 18 20 
b' i^6«teS$nft:*«3F^aSS2 1 8#JHt3 

n, fflsxj&s«S2 i 8«, -eo— §s (^tsb2 i s 

a. 2 18a' «C*KSa» 5 7- 2 2 0 

2 18a i-eoilHO^^ » K»2 1 8 b t\* % £3tm 

y6mam<D&&4:MkitLr. nrgp2i8a' t^<omm 

<D2 5v K8B2 18 b' *BBB^»SSG>®»I* 
«C» % *ffl^>^2 1 7%i^./cVJ^-l/^ rH2 30 

1 4 3&ijg)Ksnrt^. 

[0106] COJ:9tt1»a*6tt4*IB^y > rffiifg- 

TSP2 1 8a) CC^ASn, 36M$7-220^ 

tt. *BS*5 5-2 2 0 *^Ur*«S*WaiK2 1 
8 (^7352 18a') CC^A^n, ^ y >f 

>< (H*«r) ^-fro-cytmntbx^mcm^tc^ 40 
[0107] */c, 1 74^ot, 1 

^Cc« % ^H^y>MB««2 0 0i^aSSSi*»« 
5 c<fca*r* % co?tSI1g{c*? 

^y^UBWRiB*. A-^-vIE vtf-#- 50 
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[0108] ^tc, m-<D*&w<D&my y > na»« 

T*#ffi«. »-H0*JM!O*»5 r y > HE«K«:«i6 
[0109] *X<D*5H90^)B^y > FB»K<Z>*ti6 

(DSt^xiicD ( 1 ) - (8 ) irawccur;' Mfcomm 
ccsKwass t m mmtmm t mmnm £ n jies 

[0110] ( 2 ) awe, ^n<D*^noiinwjRMu» 

f*W«:tt. WiLtf . Tie ( a ) - ( c ) ©X«#®*r« 

»*ausw7 -f ^AfeKowwsxa^tfTSffi^t* 

4 C i OC <fc 0 WWRAWSKfr^T SCi«M. 
[0 111] (a) if, SttVKmy 

©a, 7>^-^7^ F»±ec=ir»ift*#y^-* 

^ h^dr->«rJB«L"rR I E <S*Ett-<*>isr^> 
[0 112] (b) ^C, TZstt-Zvv FgPiprSB 
ftSfcJKOtttfS. * ft:, ±l2T>y-^^^ F»4 3 

^ ;u A*»m«fl8»S»±tcK 0 SW«cj|gfiSO-C*i 
l»rfcJ:^L. ■IB«III6M±<c»ij#Wfc««c*j« 

f¥*KftC^»^y>hlB»«*flWiT4ffiO« 

0, cne>%««SH*ft:or5*j-en^«ci^er* 

[0 113] (c)Xfe 7>y^57F»i37» 
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5. SBS?-f AAf±tC©*-'<-*5» FSB 
[0 114] *fc. Jb&Lfc*?*. ^aMBfiSOrfeO 

±©&fje©tiaK:±K l, fc^ffi t mu^ifii^m << 1 r . 

[0115] C<DJMrC^ ^tCjEG-C. 
* hB©5f5R£«. 38— ©#2&93©£IB:7'J > h&il«© 

wmjM® (io) tiawttcu-ctTSc a. 

[0116] ( 3 ) jg^BKlSC-C. *«lfi36*ift 

^afc^xosa^fiJE-r*. ±te i c ^ » 

U-ifiPJ^CDU— !«W«|ttf6*i*. ±KIC 
5 0 0-1 00 0(tm#S*l/l<>. *©##£«*¥ 

wsssnr. RtttK. *n»tt. oast*. 

AtfWU c©7-»*Ata»J«W*Ct*cJ:i) IC 

[0 l l 7] *te. ±E (2) ©isrv;^-uyx 
F««&SLfc»a«:tt. Jfs-©*^?B©^J17'y> h 
teissosf^xfi© (in <bBi«Kor. s*®^5S 

[0 l 1 8 ] (4) wc. itwicjcc-c. 
oy&m? y > t- §»«©iistxs© ( 1 2 ) sex ( i 

3) i|SJli{CU-C. OBIKi^' F©*fiS*. *EH^' 
^©JfJfiX. PGA^»BGA©E»St*^T^. * ?c - * 

■C. ¥m^^? J P. PGA. BGA£rff&fiKL.£e<"C4>. 

ic?-7 v'mgm&fco b g a ^a^sa^a 
s*i^Mi0BHi*? t ***i»W" * c t **-c s s . 

[0 1 19] 
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(SfMN 1 ) 

a. mmm^wmmmmy < fr^vrm 

9. t«tJ/x*x#+'y|tBie3-H001) 3 0 

->3S2 1 5. *B*-f >=H&SSX*tt» xfd7D> 
N- 6 7 3 ) 4 0SS3U. F 'J7^«HSf * 

#5 v tmm^x-s - *tt*«»a« 120.x 

2) 3 0ilSI4t^t'yi"J nwUT-fe^- h 2 Ofi 
(^^■ftfSIIStttiS rtU-^^R-45EPT) 

fiSpg5£J¥S 3 8 Mm©PET7 -f *A±{ciaH»©WS 
20 ^SOumtftSi^KD-J^-f--*^^^ 
?cm. 8 0-1 2 0-C-C1 0#IH1SW 3 * CitC <fc 

[0 1 2 0 ] B. aa?L3t»ffl«*)!S^^ w ^ 
U 3 10. YL9 8 3U) lOOSSSP. « 

S*i 1 . 6^mt, ft^fit^OiaS* 5 1 5 M m«T© S 
i O, JUWtt* (T Kf-5- ftt«. C RS 110 1- 
CE) 1 7 OSSSBfcjc^U^y^^ffl (-!*•> ^att 
0 g{ ^uy-JUS4) 1. 5SSgi5%^«Ci»). 
a^rSC4JCJ:»). *©tta*i2 3±l-C-C4 5~4 

r ^ , ^v-^wb^ mmftimM. 2 e 4mz - 

CN) 6. 5 

[0 1 2 1 ] C. #Wi^y>hBWE®«aS 
(1) J13 0. 8mm©*7^iW«J/cBBT 
F 1- ') «IW»6<C*«IW4S« 
1©WBB(C1 8 tfm ©®sS8*57 5*-FS^-C«'i5SI 
SMIJilRtUJIfettWiOft: (S3 (a) . *T. 

10 c vm&mmwiz f y awitl o . -» ^^s^ss 

[0 12 2] (2) ^.^-*-^9fcJ:e>'^H*iaSS4?r 

^r^^Wdt. tBjHa-;ur^SC4-C-e©^JU- 
^-;U9 4r$ty«i*@K4©aS«cffi{biil (07rfttT) 
%»fiSbfc (S3 (b) #M) . uf^fftitt, 
^ 5 ^V-;Hi (II) it* 1 f 'J 3-;U®7 

so mSSP S(Wy>i5lM4>WSi>?>» 
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[0123] ( 3 ) ±EB{C8E«Ufc»ffi^«*f«r»« 

Si$lHl5§ 4 oftftSP t KWIBHM* 10' (DmZWtJ&L 
«^«t**»t/i^ft:a. 10 0t 2O#<0Sfe#rl£ 

L. 10 0"C, 2 0 5>CD^ftr'K^5^^C<!:«:J:0S} 
HI3E«** 1 0 ' ©JHSrJ&KUfc. ffi*OSSOz» 

Kftffltl 0' OJBiJBfiJEUte (03 (c) #JfH) . 
[0124] ( 4 ) ±E ( 3 ) <DMmZ&Z-tcmfo<Dft 
B«. # 6 0 00^ hfffiSK (H#H*fc*tt«) 
^/c^h^>^-BFe5CiO, *#HB4 0>ail-¥»^ 

S«*R0l»</ceto©^7WB*?fo/c. co±54- 20 

ivc. loowiwi 1 2 0 - cr 3 5$rai iso'c 
r 1 b$hl 1 8 0 -cr 7 ^iaoai«yaa*?TTr«fli?G 

[0 1 2 5 ] C<D£*>fc:UT, XJl/-*--fc 9-^^*0 

m¥i&£UtcJ&i&2 txtcffimJEiAti l o 
VKBB4 0Sn*9WtU »«W»ttl Oi3W*H. 
K4©fflJffii3&ia{bffi*/M^r9fiHCClS»b, a/c, * 
;i/-*-^9<DrtM4»ll3lsaiWl Oi^ia^fbci*^ 

Ur^«caWUfcJft»tt»K«:»fc (H3 (d)# 30 
M) . COIESCC «fc 0 % ffiM83£tt#JI 1 0 co^Mi^f* 
(HISS 4 CD^S £ s&siSJ — apffi t U & . 

[0126] ( 5 ) JhBS««r*fc KttAIBlsfcffc. 

<to, aM«a»4©**ffl«:affcffltjBi5aote. 
>y«±ur. -/ 5 ( 1 I ) »f* 1 oil 

[0 12 7] (6) *CC. ±ISArfWt/fcWEJ:Oil> 
lb, EJO, 4MPa, iag8 0°C, ff*B$|ffl 1 0 » 

■ntt»MUM2««JGSUfc (B3 (e) #BS) . IP 
ft. »Wffllli«aWffl»lli7-f ;l/A*«S±CC. 
65Pa, JEftO. 4MPa, fflK8 0'C* B#ri6 0» 
«fcfrr*E»L, *©«L 1 7 (TC-C3 OflflHWWt 50 
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[0128] (7) awe, mamm6iM2±«c % jss 

1. 2mmOJiafljWJB«Stifc^^«:^lyr l &fi 
10. 4mnOC0 3 */*U-1ftt:r, b:-Ag4. 0 
mm, h77'A7h*-F, ^Jl/*(g8. 0 7X 
*<D;Rjl?L<DS 1 . Omm, llsav hOftfrCJBBMB 
II8t&tM2Ct. S&8 0 MmO^W7*-^fflB8P64 
J^flEL/c <H4 (a) #5?,) . 
[0 12 9] (8)^CC H**3£aSI5tt«, SV-4 
5 4 0 Sil^^7Xvjai«fl^ HnttmfilH2 

>#*£{£JBU S*2 0 0W, ^EO. 6Pa, ifi 
S7 OTOSttt 2^ra^7 Xv«H*tf-9fc. -XlC % 

»J>^£, SffiO. 6 Pa, SS8 0*C, 1^2 0 0 
W, RFfffl5 5Wai(0*frrtf^. N i a>6/«r££J5B£J! 
IB«J!B(Bl»»2oaffl6Cjgjfl{Lfc. ttfcN iJBOWSM: 
0 . 1 Mmt$>S, 

[0130] ( 9 ) aTO^OJ*WWH«6o » 

**«*«C. N iJB*^Lft:*fiJ£:«i»U Nil± 
6-3. 0 MinOiI»o^KMl/ 
fc (H4 (b) . ttfc, 04 (b) tC*sl>Tt2. 

N iHiJ»fltW««>o*HI<b^6«cSJB*W»»*Hl 
2£ctLTI>5. 

NiS0 4 0. 0 0 3 mo 1/1 

0.2 0 0 mo 1/1 
0.0 3 0 mo 1/ 1 
HCHO 0.0 5 0 mo 1/ 1 

NaOH 0.100 mo 1/1 

a, a' -ttyj/A 100 mg/1 

#'jx^u>y;=i— (peg) 0. 10 */i 

3 0 # C<Z>«ffiflET4 0# 

[0 13 1] ( 1 0) 3«C. gl^ofll 2**» 

t^. ^X^^rag^bT, 100raJ/cm l TM^tL. 
0. 8%KS^h»;^A*^?Sr^«teSTSCiCCj: 
0, MS 2 0 /im(D«)-)8b^ h 3 ^19:Ct/c (04 
( c ) #JR) • 

[0132] (11) OC»r, SS^r5 0 ■C©*-C'i5fe» 
LTlttflgU, 2 5 > C©*r**f», ?6tC^Mri5fe^L 

H3#*JSJi»C % S3 2 0/imOlBSa)o«B13S 
?i5/SL/c (124 (d) #«§) o 

2.24 mo 1/ 1 
0.2 6 mol/1 
^»D?PJ 19.5 ml/1 



C14) 
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( 7 y.f. v £i? + ;-s>*±St H/<7isFGL) 
ttiftftft 1 A/dm' 

m& 65 ^ 

fig 22±2 -C 

[0 1 3 3 3 ( 1 2) 36«C. ft-,tuy^h3*5% 
NaOHTIBWiSl/tea. *Oftot^l"3TO 

(;U7^-^T^W (05 (a) # 

w . , _ 

[0 13 4] (13) 'XV- . -ttB ( 5 ) ~ (12) ©X 

gOXg^rSSOjS-rcttcj:*). U8©siH8ifli*£i*is 
tjMtBHtSWBJ&SOfc <H5 (b)~^ 5 (c) 
#JBD . 3 _bK (5) (DXfI-Cffl^fc^f£i|Sl« 

[0 13 5] (14) -XK. &*Jl©JIfS®IIi*&*&I 2 20 

7-20 *^4*«JR*Sia8S 18. 1 8 ' *^ gS0 
fc (B8 (a) #SP) . fc*. 1 8 - 1 

8' B. -€-n-en3TSPl 8 a. 18 a' Wff^'' 
h"§B18b. 1 8 b' *><3«§fi£$*VCl,»S. BP%> 
t> -e©-4SK:fti£#V^9 0' 0#«ft*>FV-t 
ffl^4 5' *(BE»59-<:*iaO"C*»l>fc. PMM 

kfrttz? ■< AA«o*rtMaBW« 

: iS2 5 urn. J¥S2 5ym) 
ft 6 0"C-Cl«WIWtS*4CiKJ:»)1f-ate. 

*j. ***«-c«. eo-c/iB»mio*fr-cwfc*tfo 
JS^«c«fc-,-cB^^ ?5Wt**icft-»tw 

l>. SB!) ttc*WKW«W#W«RK «*= 0 «6* ^ K 

(0 136) ( 1 5) yi^^'J3-A^ 
^jUi-f^MDMDG) «C6 0£S%©iftS«:&£«J: 40 

(B^t^tU) ©x#*->S5 0%£T? y^tl/fc 
jftjtttft^©* >) =f (fl^PS : 4 0 0 0 ) 4 6 . 6 

««:iW-H001) 15. ossa^ -f3* 
./-/UgHtS! (mtfiSttS. it AS : 2 E 4MZ — C 
N) 1. IHdfctt*^--C*4 2'Btt7*y 

(a*<t3H±K. *A« : R6 0 4) 3. 0 
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jg n a n: g: DPE6A) 1. 5S«3P. ^tfcJfifflfiSfl ("9" 
>y?3tt«. S-B5) 0. 7 lMSSfcSSKi 

^cc^orTtm^s^ib-cov^^^^ (wmft 

*tt«) 2. OSSBP. 7fcif^»)i0-C©5 t5-* h 

9. ^8^2 5'C-C2. OPa • s (CfflSEL/fcV 

(JBKltiHtJl. DVL-B1) t60rpm(min 
-') <DH-£Ba-£-No. 4. 6rpm (min" 1 ) 

[0 13 71 (1B)*(C, ««3fi3lW»Biaa. 1 

•c-c 2 o »w. 7 0 -c-c 3 o #iffl©aw*-cf&»*ai*iT 

(b)#JI). 

[0138] ( 1 7 ) *l»"C. #flBfi*»K»fc*«^ 

rom©7 * h-****^*-^* HBK1WS-B-C 
lOOOmJ/cm 1 ©*JH9^8*L. DMTG** 

1BSRB. 10 0-CriB#ra. 1 2 0-C-ClfifBB. 150 

•c-c 3 B»H©*fr-c* ft* n»«Me3i**T o -c v * * - 

^-Ui?^ MB 1 4&»ffi©MffiK0li£Lfc (07 
(a) #BS) . ±SBV*^-U5?^ hMfiS^ib 

[0139] (18) WC. 

3BfiSL&»«*. *fti»**(2- 3xl0-'mo! 
/I) . jfcffiyVBW-Mf** (2. SxlO-'mol 
/l). Ji^th'J-JAd- BXlO-aol/ 
1)*S«TPH = 4. 5©«Sfi?-"-'^ Jl '*- 3 ^® ic 2 

o ^na«« or . icfv ^ssaffla****^ * fc 

*©BD1 5 5 Mm®- ' tilrf^b 
It ^OfflSifTXtftS'^A (7. 6X 

I0- 3 mo 1/1) . *{tT>*^f A (I- 9X10 
-mo 1/1) . *i>BtF'JfA (!• 2X10" 1 
mo 1/1) . ;XS'J>ith';^ (1. 7X10- 

m o i / 1 ) z$tsm*m&*>i z<& c 8 0 'c<omn 

7. bftfflim^t. i9-5r;U*-9*)B±K. »30. 
0 3 MmO&ftoSJBfcJBlSO. ai^Sffl^* P 1 6 



(15) 
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[0140] (19) &$c, v;uy-ut/X VM 1 4CC 

15tc^B3^-^h (Sn/Ag = 96. 5/3. 5) 
SrEPJBJU 2 5 0 a Cr »;7D-TSCiCCj:!3. ^Jf?' 
■J> HOMSiLfc (07 (b) *JtR) o 
[0141] (3B5SW2 ) HjteW 1 CO (14) COXMCC 

*{fc# y a s F^e>ttS7 w ^At»towa**ai2KB 10 

(ipsSOum. JSSSOmn) «rffll»/c«^«, *&fe^J 
[0142] (Xttffl3 ) SSSfiW 1 © ( 1 4 ) CDXgCC 

[0 143] (IGM0I4) 

( i ) mmm\<o < i ) - (i 3) ©iJB&»wci,r 20 

£»E»K**l*Uft: (0 3-05M) - 
[0144] ( 2 ) ;XCC, »WJi©»lWMWBIM2 O 

^FSB3 8b.. 38b' £nTSfl38a, 38a' 

#VJ&9 0 a C<D^YT*> FV-*Jflt»T4 5' tBS^ 

cDfl'Jffi <t JllllttMeitll 2 OWJ® i aW» 5 J: S «c« ») 

tt/c (H8 (a) #J8i) o tt*sWWft*»i«K©»Of* 30 

6 0 *CT 1 BSWraMfc 5 i±S C i 5Ccfc 0 tf o /Co 
[0145] (7 AAOf¥»*tt) *T, i8S7^l/ 

fficcu^* 7* F yy^57 -f-«cJ:*3U 

h^^->^^trJSK:t4^^>i >^>yccJ: 40 

Fai3T»i3ft»6tt*7^iUA*fflBl/fc. 

[0146] ( 3 ) :X«c. ±E ( 2 ) cDXIir, ^ * ;u 

dtr) ^ffi^c, FWSMPMMA^i 
^brttJiaWbc-l±SC<b«Cj:0, »Hl»J!t«»JB2Jt 

tt. XM« 1© (15) ©XS±H*®*fc-CW«Ufc 50 
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v)\,#~uvxbmaws** num\<o < 1 6) rag 

£9 v)\t$-\sV>7s%tomiV>M 1 4' Z&f&lrtc (0 8 
(b) o 

[0 147] <4) ^«C, W«***iSB3 8ftCU-1f 

SJBJiJELfc. trte. COHO*, f-7^1. 2 7mmT 
SS6 0 0 Mtni L/Co Sfc, v;l/^U^F»Sa 
©114' fctt. HSfiW 10(17) ©ISiHia©* 

ace ± o a^^aTBBfifcSSS-r &/c&o&8n i 5 

tJ^jRU VJUy-U^* FJB1 4&Ufc (H9 (a) 
*ffi) . 

[0148] ( 5 ) JXfc, Xftffl 1 CD (18) fc J:tf 
( 1 9) ©IIiH«<cOt. ?l^';>HB»SiO 
fc (H9 ( b) MB) . 

[0 14 9] <JOtM5) JH1W4© (2) ©XStete 

ti-en. r>^-*^ ? Fmtmmy sr*ft#y -r s f 
asceku < 3 ) oxaec*jc»r. t-^-^^F 

a^fiE/BPMMACCftx/C, 7 FSyfrSffl 

7y**h#y-/ ^ F*ffll^W»R*^B**J«Lft: 
Hft«4iH*tcur*Ii7 r y>FB»**» 

[0 15 0] (KMiMe) IBM 40 (2) OIBK* 

(3) OXStCfcC^T. FWPJSfflPM 
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